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or white cell counts, but there were significant changes in the calcium and
phosphorus contents of the plasma. In contrast to the normal values of
9 to 11 mgm. of calcium and 3 to 4 rngm. of phosphorus per 100 c.c.,
the second to fourth generations had 11-4 to 12*3 mgm. (average 12-3
mgm.) of calcium and 4-0 to 7-5 mgm. (average 6-1 mgm.) of phos-
phorus respectively. Radiographs of the test animals showed (i) an
increase in the size of bones in all dimensions, especially the length of
the diaphyses, (ii) earlier appearance of centres of ossification in the
epiphyses, and (iii) earlier calcification and union of diaphyses and
epiphyses. These investigators found that small doses of the extract
had no effect on the heart but that with large doses the blood-pressure
fell and death occurred from complete heart-block, a fact not yet
capable of correlation with the sudden death of so-called status thymico-
lymphaticus. Their results were summarized thus: The continuous
administration of thymus extract (Hanson) results in marked precocity
in the offspring of treated parents after the second generation. The
young show increased growth and development, small adrenal glands
and lymphatic hyperplasia, specially marked in the glandular struc-
tures of the intestine, but they show no susceptibility to sudden death
from fright, the use of the hypodermic needle, immersion in cold
water, or from operation or anaesthesia.'

Lee and Ayer obtained similar results by injecting glutathione, which,
they suggest, is the effective principle in the extract used by Rowntree,
Clark, and Hanson. Marangoni obtained similar acceleration of growth
in successive generations of yeast-fed guinea-pigs; yeast contains gluta-
thione.

Unlike hyperpituitary rats, these hyperthymic rats do not become
giants because their rapid rate of growth decreases from the second
month. Thymectomy, however, in four successive generations of ex-
perimental animals has given rise to retardation in the rate of growth
and to a slight delay in the rate of development (Einhorn and Rowntree).

3HRELATION OF THYMUS TO ENDOCRINE
SYSTEM
In an endeavour to ascertain the relation of the thymus to the endocrine
glands, extensive experimental and clinical observations have been
made, but the recorded changes are confusing and often contradictory.
The most significant findings may be summarized as follows.
Marine, Manley, and Baumann showed that thyroidectomy hastened Thyroid
the physiological involution of the thymus. Aschoff described hyper-
trophy of the thyroid after thymectomy. Scott Williamson and Pearse
regarded the thymus as a lymph reservoir for the thyroid. Clinical
observations show that 'thymic hyperplasia is constant in toxic goitre
in patients under 40 and in half the patients over that age' (Blackford
and Freligh). In infantile myxoedema the thymus is atrophied.